The ideological divide between "urban" and "rural" is deeply rooted in the American consciousness, fraught with tensions stemming from false memories of a pastoral past on the one hand and the American yearning for progress as exemplified by the industry of the city on the other. These tensions have figured prominently in design discourse, from Ebenezer Howard's Garden City to Patrick Geddes Rural-to-Urban Transect and Ian
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The ideological divide between "urban" and "rural" is deeply rooted in the American consciousness, fraught with tensions stemming from false memories of a pastoral past on the one hand and the American yearning for progress as exemplified by the industry of the city on the other. These tensions have figured prominently in design discourse, from Ebenezer Howard's Garden City 1 to
Patrick Geddes Rural-to-Urban Transect 2 and Ian McHarg's Design with Nature. 3 Over the last twenty years, however, rural issues have been wholly overshadowed by design's fixation on urbanization.
Though urban design and planning are well established subdisciplines of the design professions, rural issues receive limited pedagogical or practical emphasis. Across design disciplines, the contemporary city is touted as the key to technological, economic and cultural innovation while rural decline is accepted as inevitable, if not necessary.
This resignation to the eventuality of rural decline has facilitated an exploitative relationship between urban hubs and their rural hinterlands. 4 Rural America -which encompasses roughly seventy-two percent of the nation's landmass-has seen slower population growth for a decade as more young people move to urban and suburban areas for jobs and aging retirees seek out more densely populated places to live. 5 The 2010 census revealed that non-metropolitan counties officially lost population for the first time. 6 The economic landscape of rural America is also in a state of flux. Rural areas have traditionally relied upon resource-extractive industries, such as agriculture, forestry and energy production. However, technological advances, outsourcing, and the decline of manufacturing have forced rural communities to reevaluate their local economies. Declining populations coupled with limited economic opportunities characterize a number of rural communities across the United States.
Looking for stable economic investments, policy makers and officials in rural areas across the country Introduction 2 actively court landfills, prisons, and meat production and processing facilities in hopes of creating new jobs and generating revenue for towns in need of economic revitalization.
In the United States, Locally Undesirable Land Uses (LULUs) are increasingly being pushed out of cities and into rural areas. Though most city dwellers would agree that LULUs like power plants, factories, and hazardous waste storage facilities are necessary, most would prefer not to live near them. Though LULUs may offer significant benefits to society at large, they do so at the expense of neighboring communities. The siting of such unsavory land uses also typically exploits disadvantaged and unempowered populations and makes the rural-dumping ground paradigm particularly problematic. While the economic benefits of LULUs are largely unproven, the negative environmental and social consequences can be wide ranging. Landfills and livestock operations, for example, pollute land, air, and water resources, negatively impacting biodiversity and public health. As an out-of-sight-out-of-mind strategy, the geographic displacement of these ecologically and socially damaging systems enables relocation over reformation. By analyzing the geography and design of three of the most significant LULUs, meat production and processing facilities, landfills, and prison complexes, this study seeks to illuminate the extent to which unwanted urban land uses are impacting rural areas today.
Rural Livestock Production and Processing

Figure 1. Mapping livestock production, meat consumption and watershed contamination 7
At the turn of the 20 th century, slaughterhouses were common fixtures of the urban landscape.
Cattle and hogs were transported by rail to stockyards in Chicago, Cincinnati, St. Louis and Kansas
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City, where they could be processed and distributed to nearby markets. 8 In response to national trends of urbanization and industrialization, animal processing emerged as one of the first mass-production industries in the United States, from which Henry Ford is thought to have derived his mode of assembly line production. Slaughterhouses were not hidden from the public eye, but rather celebrated as icons of progress and innovation. In fact, during the World Columbian Exposition in 1893, more visitors explored the Chicago stockyards than any of the Exposition's other novel attractions. 9 After the publication of Upton Sinclair's exposé, The Jungle, however, the fascination with this industrialized slaughter was gradually replaced by a collective distaste for the brutality of the meat processing industry. As Richard Bulliet describes in his book Hunters, Herders and Hamburgers: The
Past and Future of Human-Animal Relationships, contemporary American society "continues to consume animal products in abundance, but psychologically, its members experience feelings of guilt, shame and disgust when they think (as seldom as possible) about the industrial processes by which domestic animals are rendered into products." 10 To assuage our collective cultural guilt, the slaughterhouse was relocated, but not reformed. By the mid-1950s, spurred by advancements in refrigeration technology and the expansion of the interstate highway system, packinghouses were relocated to be closer to livestock producers.
As processing facilities industrialized, a shift also occurred from raising livestock in small numbers on geographically widespread medium-sized farms to producing livestock in much larger numbers on fewer farms known as Confined Animal Feeding Operations, or CAFOs. 11 A CAFO is a regulated animal feeding facility that confines a large number of animals for more than 45 days in an area that does not produce vegetation during the growing season. Economies of scale, modern machinery, biotechnology, and global trade have encouraged the development of this highly efficient mode of production. The US Environmental Protection Agency classifies an operation as a CAFO if it houses more than any of the following number of animals: 1,000 cattle, 2,500 pigs, 10,000 piglets, 55,000 turkeys, 125,000 broiler chickens, or 82,000 laying hens.
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With so many resident animals, it is not uncommon for a single CAFO to generate the same amount of waste as a city of 100,000 people. 13 The waste is often left untreated to sit in barns or large lagoons before being sprayed or spread on adjacent fields. Problems arise when the scale of massive production outstrips the ability for waste to be applied to and safely absorbed by the surrounding fields and farmland. Fields may be too wet or the surrounding area not large enough. Rain may wash manure from lagoons, piles and fields into ditches, creeks, and subterranean drainages, contaminating the watershed. In the United States, such waste has polluted 35,000 miles of rivers and has significantly contaminated groundwater in 17 states. 14 According to the Pew Commission, over 1 million Americans are estimated to take their drinking water from such contaminated groundwater.
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As water transports toxic effluvia from CAFOs downstream, wind carries malodorous fumes to nearby communities. Though unpleasant odor may seem like little more than an annoyance, studies have shown that such malodors can have a profound impact on the health and quality life of those living in close proximity to industrial animal agriculture. 16 Those residing near CAFOs experience increased frequency of wheezing and asthma, gastrointestinal distress, and impairment of salivary gland function during episodes of extreme malodor. 17 Studies have also indicated that, even when odor is not noticeable, the fear of poor air quality can limit both social interactions and participation in outdoor leisure activities. 18 Thus, CAFOs create public health concerns and can erode the social fabric of neighboring communities.
Sociological and anthropological research in meat-processing "boom-towns" such as Garden
City, Kansas and Brooks, Alberta, Canada has shown that the negative effects of slaughterhouses and feedlots can often outweigh perceived economic benefits. Such effects include rapid shifts in demographics, increases in crime, and strains on local infrastructure, healthcare and other social services. 19 That such facilities are disproportionally located in impoverished communities of color makes the physical and social consequences of this system even more problematic. 20 The adverse side effects of CAFOs are exacerbated when neighboring communities have fewer economic resources, higher disease rates, limited access to healthy food, inadequate housing and lack of access to clean sources of potable groundwater. Comparatively low levels of academic attainment and limited political capital also make it extremely difficult for such communities to organize and advocate for environmental protection, regulation and enforcement. 21 Thus, the siting and design of CAFOs have the potential to negatively impact ecosystems, public health, and social capital, particularly in rural communities that are already vulnerable.
Today, most urban livestock production and processing operations have been decommissioned.
Unlike the grand buildings of the Union Stockyard Era, the architecture of the contemporary slaughterhouse is generic and placeless. Set back from the street and restricted from public access, the nondescript structures are designed to look like any other factory (Fig 2) . Livestock confinement buildings for animal production have been designed in a similarly generic fashion (Fig 3) . Whether they are nestled in the mountains of North Carolina or the expansive plains of Oklahoma, the massproduced, metal-skinned and mechanically ventilated structures look exactly the same. Such "designed indifference" has enabled the livestock industry to remain inconspicuous and largely unchallenged over the years. Meat processing has always been physically demanding, unpleasant and dangerous work, currently performed by a mostly immigrant labor force. 22 There has been, however, a significant change in where this unsavory work occurs, rendering the process nearly invisible to the general public. construction, and management of animal production facilities. 24 Within the realm of design speculation, The Expanded Environment, formerly Animal Architecture, is a nonprofit organization advocating for the incorporation of biological and ecological agents into the built environment. Founder Edward Dodington advocates for a "cross-species design imperative" and has digitally published over 200 projects from architects, artists and designers that explore a wide range of animal-architectures. 25 From agricultural theme parks to urban apiaries, these projects are mostly speculative in nature and intended primarily for a design audience. Though the majority of such projects have limited to no practical applications, the platform is useful in expanding the architectural field to include the consideration of spaces occupied by non-human animals.
Designers must engage with the landscape of meat production and processing in both practical and imaginative ways. If the realities of the system were rendered visible, society would be compelled to advocate for a more local, sustainable, transparent and humane model of meat production. This system need not be defined by society's collective nostalgia for a pastoral past and historic barnyard 6 vernacular. Rather, design can define new models for contemporary animal agriculture that accepts the industry's importance in developing a sustainable and healthy food system to support the world's ever growing population. Architects could help develop new livestock facility design guidelines and create new architectural typologies that consume less energy, absorb hazardous gases and malodors, and mitigate the ecological and social consequences of the industry. 26 At the site and planning scales, research indicates that site design and best management practices such as riparian buffers, engineered wetlands, grassed waterways, filter strips and field borders can significantly reduce sediment and nutrient loading in agricultural watersheds. 27 Strategically designed shelterbelt systems near and within livestock facilities could mitigate malodor in adjacent communities. 28 Rotational grazing strategies could protect soil quality, while creating valuable habitat for grassland species. 29 Excess waste from confined feeding operations and processing byproducts could be used to support sustainable aqua and agricultural systems. 30 Smaller, multi-species processing facilities distributed more evenly across livestock producing regions could encourage smallscale husbandry practices while improving quality of life for both animals and workers alike.
There exists no magic bullet, but such design opportunities could contribute to a more sustainable and humane system of meat production that benefits local communities and ecologies as well. However, the geography and design of the contemporary livestock industry leaves does little to encourage such change. Away from populated areas and hidden behind a generic façade, this industrial obscurity enables Americans to avoid confronting the collective moral dilemma of animal consumption. While there is great merit in transforming inactive landfills into wildlife refuges and recreational spaces, such designs do not address the fact that Americans produce some 254 million tons of MSW annually. 46 Even if large portions of the waste stream are diverted, recycled and reused, the country would still needs hundreds of landfills and incinerators distributed across the landscape. A speculative work by landscape architects Mira Engler and Gina Crandell provides a compelling example of how design and planning might begin to address this reality. The conceptual design for an "Open Waste System Park" features a decentralized network of suburban parks dedicated to waste recycling and management. Rather than hiding waste from the public, this design makes the spaces of waste disposal accessible and productive. 47 As Engler notes in her essay, "Waste Landscapes:
Rural Dumping Grounds
Permissible Metaphors in Landscape Architecture," "Instead of distancing ourselves from waste, design can bring people closer to waste operations and help foster creative solutions to problems intrinsic to waste disposal, issues common to all people." 48 By re-conceptualizing waste as an opportunity, the relationship between urban waste generators and rural communities could be a positive one. A recycling and post-consumer manufacturing industry could bring much-needed jobs to rural areas, while compost facilities could provide organic compost for regional farms. Urban areas could adopt a proximity principle that mandates that waste be treated and/or disposed of as close as possible to the point of origin. 49 Urban communities would quickly demand the design and development of cleaner, more sustainable landfills.
Such design strategies would allow society to confront the real problem: Americans create too much waste. With the consequences of waste left hidden in far away landfills, however, little remains to incentivize urban communities to place more value on recycling, re-using, composting, and manufacturing goods that are built to last. Figure 5 . Mapping inmate density 50 The rural communities that import urban trash are often the same communities that compete for prisons, each a culturally unappealing and non-productive industry that requires large tracts of land. workers at the end of the 1990s -averaging 30 new jobs for every 100 prisoners. 55 The promise of a stable growth economy in which every ten inmates brings three new jobs has started a bidding war between small towns competing to host new state prisons. The prison site selection process is the result of a complex interchange between local and state officials. Towns selected for prison sitings are typically chosen because they meet infrastructural requirements (e.g.
Rural Prisons
proximity to highways, sewer and water accessibility) and they offer land for a competitively low
price. This has led many towns to take out loans in order to upgrade their infrastructure and to sell their land for far below market value. Antwerp, a small community in upstate New York, applied for a $600,000 federal grant to rebuild their water supply system to increase their chances of winning a state that the distances prison employees have to commute is, in the majority of instances, nearly double the average commuter time. 59 Ultimately, fewer than twenty percent of new jobs go to current residents of new prison towns and thus the prison industry fails to create significant economic bonds with its host community. 60 Though the economic benefits of a new prison can be minimal, the adverse infrastructural, ecological and cultural consequences of its siting and operation are myriad. Since prison employees often commute long distances, traffic during the typical three shift changes can congest local roads.
Bright security lighting creates light pollution that, in addition to impacting the beauty of the night sky,
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has been shown to significantly interfere with bird migrations and other animal behaviors. 61 When new prisons dominate a community's economic, social, and political landscape, they can also erode its cultural identity and sense of place over time. down the median income on the census and made Coxsackie eligible to receive federal funding. 64 The votes of these disenfranchised prisoners are effectively surrendered to neighboring residents, thus shifting political and economic power away from the predominately minority, urban prison population and giving it to the mostly white, rural regions.
Design Implications
Designers have engaged with the problem of incarceration in varying ways. That architecture has been the primary form of design investigation is not surprising, given that confined architecture is the primary method of imprisonment. From the haunting imaginary prisons of Giovanni Battista
Piranesi to the circular surveillance design of Jeremy's Bentham's Panopticon, imprisonment has captivated the architectural imagination for centuries. entire inmate population resided in a single metropolitan area, it would comprise the fourth-largest city in the United States, having more inhabitants than Houston. 70 The concealment of such an immense population allows the special interest groups that are profiting from the prison industry to grow their businesses while most of the American population remains unaware of what is transpiring in remote regions of the United States. This paradigm of spatial secrecy is not immutable, however.
Designers and planners should advocate for the re-urbanization of incarceration. The proximity of prisons to urban centers would facilitate family visits, which are known to contribute to the psychological well-being of the inmates and reduce recidivism. 71 Inmates would also be better prepared for reintegration into their home communities through the use of visits and furloughs. Access to legal, social and medical services would also be facilitated by the relocating of prisons into metropolitan areas. Cities would provide a more diverse, well trained staff that could more closely represent the racial and cultural backgrounds of the inmate populations. Most importantly, by removing landscape barriers and developing new urban architectural typologies that reflect collective ideals of communal justice, designers could help uncover the realities of incarceration and, in so doing, encourage society to enact change.
Conclusion
We seldom think about where our trash goes, how animals are slaughtered for meat, or what happens to the 2.3 million Americans locked behind prison walls. This is no oversight -it is designed.
The remote siting and placeless design of livestock operations, waste management systems, and prison complexes allow society to avoid confronting the unsettling nature of wastefulness, slaughter, and imprisonment. From water contamination to increased crime, the environmental and social consequences of such designed indifference can be wide ranging. Hidden from public view, the ecologically and socially damaging nature of these industries will remain unchallenged. Though design has facilitated the paradigm of industrial obscurity, it can also help to change it.
The complexity of urban-rural relationships requires research and management approaches that cross traditional disciplinary lines. We have in the past addressed the challenges of the city and countryside as separate and closed systems. This has had limited success in mitigating urban-rural conflicts. Planning and management decisions for relocating undesirable land uses outside of urban areas cannot be made outside the context of rural needs and wishes. Rural and urban landscapes must be acknowledged as mutually interdependent and equally important parts of a unified whole.
Architects and Landscape Architects are uniquely positioned to employ a systems approach and develop scenarios, typologies, and generative spatial principles that reconcile rural resources with urban demands. As economic, social, urban, and environmental generalists, designers can bring perspective and vision to these issues. A broad macro-level knowledge base combined with site and architectural scale expertise, affords them a unique ability to intertwine scientific, visual and verbal thought across scales and communicate across disciplines.
With considered design and participatory planning, ecologically and socially damaging urban industries could potentially be transformed into assets for rural communities. Expanded free range and sustainable husbandry methods, coupled with small scale processing and distribution networks, could improve the quality of life for both the animals and the people responsible for their slaughter.
Recycling and post-consumer manufacturing enterprises could help to enliven stagnating rural economies. Urban food and yard waste could be composted and used as fertilizer in a new model of nutrient efficient agriculture. A new prison typology that allows the public to see beyond its walls, figuratively if not literally, might force society to reexamine the racially and culturally complex realities of incarceration. Though far from comprehensive, these potential solutions should be a springboard for further design investigation.
The time has come to identify synergies and strategies hidden within existing urban-rural relationships. Contemporary academic urbanisms tend to homogenize local space and identity, defining the rural landscape as ecological repository, industrial staging ground, or urban hinterland. In contrast, preservation frequently addresses rural place-making at the neighborhood and architectural scale, while ignoring regional ecologies and industries. Design must adopt a synthetic approach to rural and urban territories whereby ecological and agro-industrial production supports rather than suppresses the identity, integrity and prosperity of local communities. In so doing, designers can contribute to a more sustainable, humane, and fair future for rural and urban communities alike.
